In real sensors, the crosstalk or undesirable crossed sensitivities must be minimized. Distributed Brillouin sensing is a very useful technique to measure fluctuations of temperature along an optical fiber. However, the later measurement can be influenced by the humidity on the fiber; therefore its effect must be minimized. Because the aforementioned, the Brillouin frequency changes with the humidity. Thus, for a given temperature on a distributed fiber sensor such variations have been investigated. The experimental results obtained using three different types of single mode fibers with 1000m length, at 25ºC are reported in this paper.
INTRODUCTION
In the field of optical fiber sensors, those distributed based on Brillouin backscattering are useful to control and measure the temperature or the strain applied along an optical fiber 1 . This technique uses the natural Brillouin frequency of any material that is linearly dependent on temperature and strain of the material 2 . Interaction between the scattering and light fields can be described by steady state coupled-intensity equations for a slowly varying amplitude approximation. The Brillouin coefficient is defined for these coupled equations and depends on physical parameters of material such as, density, refractive index, longitudinal elasto-optic coefficient among others 3, 4 . Hence, it is not difficult to think that the physical phenomenon of interaction between the light fields into the fiber can be modified by the humidity.
The effect of the humidity on the Brillouin scattering phenomenon is usually not considered; but in this paper, it is reported the results obtained from a systematic experimental study in the laboratory. Along the next paragraphs, the used setup is explained; obtained results are presented and discussed. Finally, the main conclusions are summarized.
EXPERIMENTAL SETUP
The setup is depicted in Fig. 1 . It is composed by a diode laser source, a LiNbO3 electro-optic modulator, an Erbium Doped Fiber Amplifier (EDFA), a fiber WDM device, the fibers under test (FUT) inside a climatic chamber, a photodetector followed by the proper signal processing instrumentation as well as the pulsed and the sinusoidal electric generators. With the climatic chamber HYGROS 15 the temperature and the humidity is carefully controlled on the FUT, which is placed under non-strain conditions to assure Brillouin independence from the strain effect.
The stimulated Brillouin scattering along the FUT is created by using two light waves traveling in opposite directions. The light from the laser diode is modulated in intensity by means of the electro-optic LiNbO3 Mach-Zehnder and amplified by the EDFA. The pulsed pump-wave is launched into the FUT by port 1 of the WDM to create the Stokes and anti-Stokes fields through the electrostriction effect. From the WDM (output port2) one side band (generated on the modulator by the sinusoidal RF signal) is launched into the end of the fiber element to stimulate the Brillouin scattering. When this side band matches the Stokes, then the scattered light is amplified. By measuring the RF frequency corresponding to the amplified Brillouin peak, the Brillouin frequency shift is measured with high exactness and precision. The inspection of a desirable range on the fiber is carried by means of the travel time of the pump wave when it is sent as a train of pulses. With two meters of spatial resolution on four different pieces (1000m each) of monomode optical fibers measurements were realized. Frequency shift respect to humidity at constant temperature as well as its invariance at constant humidity. The behavior of the used fibers is listed in table 1. 
RESULTS AND ITS DISCUSSION
The FUTs were first characterized in temperature. Results for the samples are shown in Fig 2. Also, in Fig. 3 it is possible to note the stability of the measurements along 2Km of optical fiber; these measurements were made for six different temperatures at 60% of relative humidity and with 2m of spatial resolution. When the fiber is placed into the climatic chamber at constant temperature and the relative humidity is varied between 40% and 80%, a difference (step) in frequency is noticed. Fig. 4 shows the frequency shift stepped during three intervals of time; in each period of time the humidity is different (40% (■), 60% (•) and 80% (▲)). and S3MC fiber at constant temperature (set at 25ºC) and 40% (■), 60% (•) and 80% (▲) of humidity. The fiber is 1000m length and the experiment has an approximately duration of 13 hours.
